The 17 ° beam and some ~-p two body scattering experiments run in the beginning years of the ZGS are discussed.
INTRODUCTION
I would like in this talk to give you a bit of the flavor of the early counter experiments and their physics results.
I will briefly describe the ZGS 17 ° beam line where the initial counter type scattering experiments took place, looking at the status of the line at machine turn-on, the equipment available, and the design of the beam for the counter program. This paper will then discuss a few of the early strong interaction counter experiments which turned out to be the start of major research areas at the ZGS.
The experiments discussed will be limited to ~-p two body scattering most of the initial strong interaction experiments were of this type, and the kaon and proton work will be considered in other papers.
Two ~-p elastic scattering experiments will be + described.
One, a systematic study of ~-p angular_distri-butions as a function of energy, and the second, ~ p backward scattering, right at 180 ° , with a very detailed energy dependence.
The elastic scattering field has proven one of the strongest ZGS areas.
An early large magnet spectrometer experiment presented here, on associated + + + production, ~ p ÷ K r , was the start of a major spectrometer program, and was a predecessor of the highly successful Effective Mass Spectrometer. Finally, two experiments will be described that began ZGS polarization physics: measurements of the asymmetry parameter in ~ p elastic and charge exchange scattering using a polarized proton target.
° BEAM
Experiments at the ZGS were first done using an internal target. Three main beams were planned for at turn-on: the 7 ° separated beam for the 30" MURA bubble chamber, the 17 ° beam for unseparated pion counter experiments, and the 30 ° beam for low momentum kaon physics.
A layout for the initial stages of the three beams, which obviously coupled closely with the accelerator and shield wall, was worked out quite early, and gave the experimenters a well defined starting point for the detailed beam design required for their set ups.
A schematic of the internal target region and planned initial stages of the three beams is shown in Fig. I . Looking back over the ZGS user group meeting reports, I noted considerable discussion of the expected flexibility of the shield wall and beams in fact some support posts originally in the design were removed to keep the area open for beam line changes. Once in position, however, the initial beam components became rather permanent the basic three charged beam line arrangement remained for the life of the internal target, and only the 30 ° shield wall section had a major reworking.
The possible particle momenta for each beam, determined by the machine field and target position, were calculated by Larry Ratner and were readily available in the ZGS Users Handbook. 17 ° beam range. Also available for initial experiments was an adequate supply of bending magnets and quadrupoles. Fig. 3 shows a standard ZGS bending magnet, BMI05, being measured and Fig. 4 its properties. The magnets and quadruples were well measured and were standard enough that experimenters could generally take them as given units for a beam, and quite reliably design the beam and predict its properties. From the experimenters' sketches the ZGS staff would make layout Fig. 4 This Michigan experiment I used optical spark chambers and was designed to be as simple as possible for the initial turn on -measuring elastic scattering in the horizontal plane. The general layout is shown in Fig. 5 . A top view of the spark chamber and a photo of spark chamber tracks of an event are presented in Fig. 6 . The experiment was just a bit too simple it turned outfour gap chambers are pretty minimal. We also had just two views of each chamber at 90 ° which made it hard to handle more than one track, limiting the data rate. Also some anticoincidence counters could have suppressed many of the inelastics. So, we learned. But since t h e p h y s i c s was s i m p l e , t o o , we g o t r e a s o n a b l e d a t a which r a t h e r s u r p r i s i n g l y had n o t y e t b e e n o b t a i n e d e l s e w h e r e . Our r e s u l t s , i n F i g . 7 and 8, show t h a t t h e s t r u c t u r e p r e v i o u s l y o b s e r v e d a t l o w e r e n e r g y in ~ p e l a s t i c s c a t t e r i n g was in f a c t q u i t e a s y s t e m a t i c ~h e n o m e n o n , h a v i n g s i m i l a r i t i e s t o t h e s t r u c t u r e o b s e r v e d i n c h a r g e exchange s c a t t e r i n g . A n o t h e r e l a s t i c s c a t t e r i n g e x p e r i m e n t , done t h e f o l l o w i n g y e a r in t h e same 17 ° beam l i n e by Alan K r i s c h and h i s g r o u p , 2 i s p r o b a b l y one o f t h e most o f t e n c i t e d e x p e r i m e n t s from the ZGS -b e c a u s e t h e group made a s e t o f p r e c i s i o n m e a s u r e m e n t s in a r e g i o n where t h e t h e o r i s t s f o u n d t h e i r models c o u l d do a l o t o f p r e d i c t i n g : e x a c t l y b a c k w a r d s ~ p e l a s t i c s c a t t e r i n g . This e x p e r i m e n t , l i k e t h e s u b s e q u e n t e x p e r i m e n t s o f K r i s c h and h i s g r o u p , i s c o n c e p t u a l l y v e r y s i m p l e d e s i g n e d w i t h what l o o k s l i k e more than enough c o n s t r a i n t s - an overdesign approach that generally pays off, since there are usually problems one hasn't counted on. The group's set up is shown in Fig. 9 . With the magnets left stationary they were able to do measurements over a wide range of momenta by just changing fields and moving countersa style of operation the group has continued to use. I remember looking at the experiment for the first time -I was somewhat startled by the number of lines on the floorthere was one line for each point, and there were clearly a lot of points being planned.
They got their points all right, as seen in Fig. I0 .
The very rich structure showed strong resonance effects-particularly at the The couple of standard deviation peak at 3245 MeV hasn't been seen by others though nobody else has looked at exactly 180 ° with better statistics.
These two experiments were the first in a series of very productive elastic scattering experiments involving a variety of groups -it has been a strong program.
SPECTROMETER EXPERIMENT
Very early, well before ZGS turn on, Don Meyer was pushing for the construction of a general purpose spectrometer magnet for spark chamber experiments.3 The final resulting magnet, SCMI05, has turned out to be extremely useful (as in the previous described experiment).
A schematic of the magnet, from the ZGS Users Handbook, is shown in Fig. II . This magnet was used by Meyer and his collaborators for a very productive series of spark chamber experiments.
I consider that the Effective Mass Spectrometer was at least in part an extension of 
Their initial experiment 4 was in the External Proton Beam. Their layout is shown in Fig. 12 . The forward K + momentum and angle determined the missing mass; the events in the Z + peak were further selected by looking at the proton from the Z + decay. The up-down asymmetry of the decay protons enabled the determination of the Z + polarization.
Their results are shown in Fig. 13 . They saw a dramatic change in the slope of the differential cross section going from the diffraction region ~o -t k .4 (GeV/c) , and an apparently associated increase in Z + polarization. This cross section and polarization behavior is not unlike that seen in pp scattering; a particularly interesting result for those looking at spin effects.
POLARIZED TARGET EXPERIMENTS
The study of polarization physics at the ZGS was started by Aki Yokosawa and his collaborators. Polarization in ~ p Elastic Scattering, 1.7 to 2.5 GeV/c (El7)
The setup for their ~-p elastic experiment 5 is shown in Fig. 14 . In these first experiments they had to cope with a large background from the LMN polarized target (97% non-hydrogen)-a 50% background subtraction was required in Their target polarization was 50%. Even with these limitations they obtained quite good data, as seen in Fig. 15 . Data of this type over a range of'energies enabled the group to do a phase shift analysis, with results shown in Fig. 16 . As indicated, they were able to establish the spin and parity of the resonance at 2.07 GeV/c ~2190 MeV) to be 7/2 . Clearly polarization was a powerful tool. (4) are plastic scintillation counters with respective dimensions of 1 in.X 1 in., 1 in.× 1 in., 10 in.x 10 in. with a 1-in.× 1-in. hole, and 3.5 in. x 8 in. The lead-Lucite Cherenkov counter (6) consists often modules, each 8 in.Xl6 in.×4 in. Antieoincidence counters (7) protect the 52 recoil-neutron counters (8). 
